Effects of oxygen on cell turnover and expression of regulators of apoptosis in human placental trophoblast.
Pre-eclampsia (PE) and intrauterine growth restriction (IUGR) are associated with aberrant cell turnover, including increased apoptosis, in placental villous trophoblast. The increased apoptosis is associated with exaggerated expression of p53, which promotes cell cycle arrest or apoptosis via downstream proteins such as p21 or Bax. These changes in apoptosis and p53 expression are purported to result from exposure to altered oxygen tension. Using a model of villous trophoblast turnover, we examined the effect of 20%, 6% and 1% ambient oxygen (O(2)) on apoptosis, necrosis, proliferation and expression of p53 and related regulators of cell turnover, compared to both fresh tissue. Altered O(2) tension exerted an effect on cell turnover in cultured term villous tissue: cytotrophoblast proliferation was increased by culture in 20% O(2) and reduced in 1% O(2) (median proliferative index: fresh tissue=0.32%, 20% O(2)=0.9%, 6% O(2)=0.28%, 1% O(2)=0.07%). Apoptosis was increased in all culture environments, but was significantly enhanced by culture in 1% O(2) (median apoptotic index: fresh tissue=0.64%, 20% O(2)=2.96%, 6% O(2)=3.81%, 1% O(2)=9.2%). Necrotic cell death was also increased by culture in 1% O(2) compared to 6% and 20% O(2). The expression of p53, p21 and Mdm2 in both cytotrophoblast and stromal cells was increased following culture in 1% O(2). There was no alteration in the expression of Bax or Bcl-2. This study provides evidence that p53 is elevated in trophoblast following exposure to hypoxia. The potential role of the p53-pathway in the control of cell turnover in villous trophoblast and the regulation of p53 by altered O(2) tension merits further investigation.